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(57) Abstract: A positive resist composition comprising a resin component (A) which is increased in the alkali solubility by the 
rH action of an acid and an acid generator component (B) which generates an acid on exposure to light, wherein the component (A) is a 
^ silsesquioxane resin (Al) comprising constituent units (al) represented by the general formula (I), constituent units (a2) represented 
^ by the general formula (II), and constituent units (a3) represented by the general formula (HI) or a silsesquioxane resin (A2) com- 
g pnsing constituent units (al) represented by the general formula (I) and constituent units (a2* ) represented by the general formula 
^ (n ). In the general formulae, R 1 is straight-chain or branched alkylene of 1 to 5 carbon atoms; R 2 is straight-chain or branched 

allcvlene of 1 to 5 rarhnn 



o 



, o *v *o ju^iiL-^naiii ui uioii^iicu uiKyiciK ui i iu j carDon atoms; k is straignt-cfiain or branched 

alkylene of 1 to 5 carbon atoms; R 3 is an acid -dissociable dissolution-inhibiting group; R 6 is alkyl of 1 to 5 carbon atoms; R 7 is alkyl 
of 1 to 5 carbon atoms or hydrogen; and R 8 is an alicyclic hydrocarbon group having 5 to 15 carbon atoms. 
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* Wk#*D % ^^Cl 4 Z'C), 1, 2-tf* (^^n^^/v^^zi/^r 
j/y^vW^xIwV) rc^^ Wb-frftEv #$M?U 4 9*0, 1, 3-tf^ (is? 
v^i/fr*jVfr~As*JTy *=3-/V*jV7$s=.jv) zfn/^ ({fc-^F, 
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5 3th 1, 6 — fc*;* (is & Ta^3ri/jV^>\>-fa=.;V*JT-J * J-fr^jVfo^/V) ^ 
^MM" Wfr&ttG, «10 9t fffi&l 2 2°C) N 1, 10-t^ («>*o^ 
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^fcUV* h*—/Us<?^<D-y~3r^7VTj (circularity) £ft 

^^fOb^Tte, (B) »^ 3 Jfc|j;4©/^7^B7 
5 /l"*/W*/HM<— h^T=^-^i-t-§^!>A^^^j (j^-f. C3~4t 

& ij--r x<d & § * * — >- , ^ ^ stm fcwmx* %%>(d x*m * u v ^ * fc N 

10 v\, 

(B) J&ftt UTC 3~4^-=r>A±g^ria^-r5^, (B) ^©C3~4 
^-^Ai&CDlB^*^ 5 0~ 1 0 Ofi%^^$ uv\ 
£fc. (B) b-CC3~4^--r>A^%ga^i-§#^, 

<fflv>btLS 0 h y ^^-^/^-^A^iB^fi.CB)^^^}^^, 
0^U<«3 0~1 OOW/o, <fc9*?£L<te5 0~1 0 0^e^%^-r>5^^ 

20 mat. ^-v^&titTyfjf^zm&irzk^tm&mmm^ 

i r c u 1 a r i t y) &fa±T*% tc <Q N Kf®^^ — >-O^^^rp$IJ-C#0* 
LV\^O^^W^{^^^^a^5^l7A^^*^2 0-9 0^%, 
i <0 frlk b < ft 3 0 ~ 7 0 ^/^%T*fe3 0 

25 ft*5 N ^!>A^cDft^T\ a vm*^ts^mrf*<nwm 

£7c, hy 7 ^~;V7.;V*s-t7 J*M.<O0%, ^K, TIB-^ (V) X&Ztl 



• ■ 
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<Q ; p tt 1 ~ 1 2 % b < ■ « 1 ~ 8 N «£ 9 L<(il~4 O^iTC^S] 
5 (B) /^teWi^/g^-Ck £V^U 2m^±£M^-g*M:Tffi^-T:k «fcV\ 

^CDlB^ita, (A) 0 OffA^^U 0. 5~3 0fi^ £?£L< 

« 1 ~ 1 0 Wifp £ £*t,5 0 0 . 5 mM^mxtes<?—^m&tf+&Kftt>ti 

fcv^u 3 of i^srig^s t^-«^f ) ^< < N ^^mmr-r 

10 < (C) j££> 

SulE (a) j&frfeitf (B) rit#tc*p*: 

-rz-ktf-?zz> 0 mmmunt vxawm^m^m>i 0 0 omfc©^ 
-/^7KmM^ 3-5 wr § U7x/ — Mtsm. m^mw^m tut 

7z*=-n>*9:/-% t i\&Qi, 1, l-v^^^^i—a-if^^-^^^v^i-^ 

54>&< i: t 1 t©7x ; ^IIr*;u-7 y >i^ ItibtiS 2 ~ 6 tftt^ 
^Z>Z.bfrX'%Z> 0 
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^WWJ}C*3^^^?^P^JSi Utli, t e r t -Zf h*ci/*/ls7$~/Vms 
5 t e r t ~T^Jl'tti/%/)stf~/U&m<D%Z=mT/\'*/l'**i/#J\'7$~/)s^ ; 
t e r t -r-^^vl^ t e r t -T 5 ;Hf©f37^^f;Ul ; t e r t -:/ 

7^=>#^;^= /WTA-^A^ ; 1 h df j/xf;p£ N l — f y :7°n /K^iy 
:x^-/P3£, 1 - y h 3^— 1 — y ^Aoi^i^ 1 — y h df- v-^n fcVl'Xs 1 — 

15 ^(c^f Lxi-40 mm%<D$&mfomT$. l < > 1 o ~ 3 0 £ *> 
20 ^fc, *&w<otfim.\s*j* hmi&Wte, wm (a) j&a^i&sB (b) 

25 ^lax^i2a^_hJi±31^b•Cfflv^5c:i:^x^5 0 
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fi^y 7x-;l/x^-7/i,^ ifO#ffiT^=i— ^SlSW^il^^, ^dr-^v 

3MB§Htc*5v>TW: N trvi^y /we/y ^wcc— tvi* (pgme) 

(DOF) t>JE&*SSo 

15 7^ V77 ^^-^-^©7^ Vx- r ^ 7 7^7^t^ffe5 3 o 
^*5o 3 a fi N $]*SEM (B^f^Mm rs-9 2 2 Oj) 

aiSISfii^ (a) ©3f^l (3a) "CfeSo :©3a fi, Wiif^ 7 

20 P GME «fc t) fciU^GD^J £ ttfi, WUt±\ZLW7F V1t&ffl<D 0 

PGMEOM-efc§ 1 2 OUitSt^ 0tL<|j:M^2Ot«± 
iftl^O. «tt)^U< te2 5°C^_hi«V^%(O^0*bV^ fulE#&,£cD± 

25 ^14 6t;), EL (»^C15 5 , C), v-7*fB7^h^ (M2 0 4 , C) 

a, ^a^is»j«px io~6o %m%tmt. u < , 20-40 j; r> ^ 

< (D) j&fr> 
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20 

^£ (post exposure stability of the latent image formed by the pattern wise 
exposure of the resist layer) ft t'Z^&lt&tzibiZ^ $btffif©^i 

lt, immmmt^m (d) c^t, (d) tit^t^?) zm&tsitzzt&x 

7 - y > S?-n-^uW5^ hi) -n-^D t'/l-T 5 ^ h ^yf;P7 

5 >\ h y - n -^7f/V7 5 >\ b y - n 9V^T ^ n 

^-n-t^W^y, h y - n - K^i/yKT^ ^(^TVl^^T 

/-;l^7$ yf (07^^;P7^n-/KD7$ y^^ff ^,| l5o Zfrlibi$m&xm 
^^e.fi, (A) 0 OjCifB^LT. ii^O. 01-5. 0ffS5©i 

< (E) &&> 

■£t^ mm (d) ^^(D@a^^j;^^^b^K#\ ^t^u^^h^—^ 
^mxnD i/<D**vwm\.<te*:(Dmmw (e) (^t, (e) m.^t\^) * 

^&ltZ>Z.tftX*%Z> 0 ftdb\ (D) J&ftt (E) ^Wfflf5r,biT'#5 
U V^ftL^la^V^5r thX%& 0 
^^^^^>mt vxi^ Miil -^n^g? s y>=f^ rry^g^ 
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21 

^^7^V^ S ^&if<7D/}^:7^ >^S.WtLb(D^^^^ 

(E) Jjfc#tt % (A) /&#1 0 0«*g|5S«9&;£L<teO. 01-5. Off*S|S 

(D&mm&m, -*iw.%k £fe%k m&m, — ~>3^mjkMti:¥&mtitt£ 
^mmnnm^mm^^>t^<D peb xnx^um^ £ o r h 

x%z> 0 *&W(Dmi<Dmm<vtfi?mi'^xhm!&Mzm\'^fcm&, 

^^y^circularity) *~/W^|£<£) l/^* f>^° 

So 
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5 ^PJ^2(7)S^^^^^ M&fiM&tt, mWifSt& (A 2) tfALfc 
(a 2') ©fi^«ltt»#»*J3l»c:^#*#«*s&*) % 

i"J&*?*>, mtf&MSL (a 2') (C^itSHMm»^ffiX». «<Djg3&T 

-^(omwm^m^-t>n^\ ^tn^MLx, *&w\z$5ttz>ni$MtiL (a 2') 
mma$iMVM<. ^^m.mvx^^^mx(DmM^MM^m^\ tot, 

20 m&MtiL (a 2') &^&$:mW<D78i?Ml'Vx htBj&VatZ, Y'<#—ls<D 

25 *mw<D#i?mi' ; ?x hffij&mn^ -m^^h^m^x^mw.^^—^ 
lis** bmmm 
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20 mtb LT-j&ittt^v^tiro^ b^l&J!g£ffiv\ft,f£J;i\ 
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24 

7rc/— >v&h LTiJ, ®\%.K£-7^y— /K o ixi/— /i^ wy^-,i^ 
p— ^ U-y— /K o-xf^7!;-^ m— ^^Vl^^c/— /K p—rc^-zv^ 

3i7— /K o -T'^jvy^;— /k m-^f^7iy-;K p-^^/i^^^y — 
/K 2, /K 2, 4-3^1//— /K 2, 5 - ^ U / — /K 2, 

6-3->W-/K 3, 4-^>l^— /K 3, 5-^ri/l/y-;K 2, 3, 5 
-hy^^7x/- /K 3, 4, 5 — h y ^ f;P7x 7 — /K p -7^-/1.^7 

/K u-y/u^y— /k tKp^r/y, kFo^f/^;yf;i/x-7^ 

^«.^^^^^/K a— h«-/K j3-^-7 h-/H£#W btt-5 0 

ant m, jbsk ait &mm$femtsnz> 0 

±15/ #7 5/ ^flgte, fCSTO^ft^ 3000-10000, £f £ u < 
6000 — 9000, $ £>Kl£?3;L<te7 0 0 0—800 0 <£>t5ffl|*| <£>*>£>##: 

*lv^ 0 nm^ft^m* 3 o o o*mx&z>bs mux^-? vtctz^M-m 
*mw^&^xmm^m?j:y789v?ffimte, <Hffi.tsftx\,^he>*®.%f2> 

ZthXZ, TBLC-10 0 #W£> 

tL5o fcfc?U (Mw) #5 000^5 0000, 0^L< 

12 8000-30000 T*fc!9, ^o^*5 0 O^T, &£L<te2 0 O^T 
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y^7y^«ffiOMw*5 0 0 0 OOTttSi fcfcj; 19 % M^[M]i£i^^"i- 
£ ttT v ^ ^ £ { - J; 9 S&iiZ^#t£;6 s * 6 3® S fax ft ft V > & s 

25 * y k h^v'h y ^^;/;7*y zx—jv y k 3 h 

^yf^-jv T^yi — K ^;v$jv\f h—fr (^^) r^y w K 
i/y^y^^ r^yi — k t h^t KP7/i'7 y/w (^^) r^y 



WO 2004/111734 PCT/JP2004/008282 

26 

5 ; 2 — ^ y u4 /^^riy^-^^^^Vm, 2 #9 V P^/VsJ- 

fr*/l'—ZfiyY<Ds* : 7^*frb, h-^/l'tLT, ^ L< (i 1 5 ^ «fc 

L<fiO. l/zmJ£U;. i!3^L<[40. 3 5 n m£l±X*2bZ> 0 

Jig&l/v 5 * hS<^J¥$f*, £?3;b< {25 0~1 0 0 0 nm, «fc U< «5 

0~8 00nm, $ b iZ X «9 b < « 1 0 0 ~ 5 0 0 n mtrfo-S,, Ji^U-v 5 ^ 

TtitfrnmomZ}^ L<fi300~20000nm, J; 9 #f ;£ L < 3 
0 0 nm~8 0 0 0 nm s $ U< Ii400~5 00 0 nmt'fcS, 

25 <Z>3ftHflSfc5„ 

#38HlK::fcV^fiu JrSBl^;* 5 0~1 000nm, TftlttPKJI 

<0/¥#-£r3 00~2 0 0 0 0nmif5^^m>i©J;^j:fltl)ott> 
^ — ^*B«r/h*<i"S^ ifcT;*^ hJfcov** — (TlfP^S^ 
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* hm&fy*mffitm*.xv^~#z-vm?ifiv&t-i,<ft2o 0-3 o o°c, 

3 0-3 0 0S>RQ, 0£L<f± 60-18 0#FIOiD»T*^^Mll, T 
*&U 7 0~13 0lC©?gt^#T, ^l-<-^^4 0~18 0m IftK 

ft6o~9 owu ±&u*j* hm*Bj&vx, $:$gw<Dui?x hmmfc* 

^^—^—ft&mM(D^x?s<*^zfr^xmfcmz.myti.t^ peb (i 
tttmum 70-130 °c»Mit^#T, 40-180 fm, U < 6 

0~9 0Wf o 

i^-e N ^M7;^yif^fJi«0. 05~10fi%,if L<ttO. 
15 0 5 — 3JC»%CD^ h^^-A-T^-^Afc Kb KtK^^^ V^T^tfe 

^ (i) Wt5rt^-et5 0 

20 VUV (Jffifc^M&K VHfU X$| N ttX»*^©Jfc|*j|Sl^L-Cfe^T?*>S„ 

ttfc&m^zm&t*. ^^^^vx<Dm^m^mmmxhoxh, mmx 

©K^^^5,^>^^ftv\T§P^raJi(-^^ M^(I I) £7&£i-5 0 
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^y^l/^CDfc^&j^y^^y ; ^'^yZ^y^i?-*?^-*^^— J*^ y ^ 
jrmtV&m&l^iy^^y ; R I E (SfStt-l' ir^^- y^Jf) m<D4k*£W) • « 

5 r i Emm<D^^>s<—\zui/x hmm^xn, ^m^y^^^^f^ 

^y^V^fi^t^iigv^.b. ^mJKD^^-tex^tty-^ffim (Al) 
15 ^©iptLT^Xh/^-y (I) £l^;*h^ — (I I) ;6MIJf£ 

^S£ntz.mmfc*m\ f ^xisi?*hs<?--^%mf&~tz>(DX\ t*^<? hit^m 
iv^-y«t5^T^±t^^ hm&mmt-tzz t&xzz 0 
±.nu*?x hm&nmittzzt\z£<>xM&®i&fa-k-t-z>--jjx\ 

^zc y is? 7.*;* J$»2fc— /w-?^ — ^©ai y i?=7 -7** (£ b #>T^ y 

25 b^o b%ftk>z>) tmmbts: m^mm^k-f^±M^v^ 

44£#5 - b &X%Z><DX\ ^yi?7 ^jr-XfD&ZiZi&mZltZ ^ b &X*% Z> 0 
£fc#{£ (A) J&ft^*ftZ>^U±x*Jr3r-i)-i/ffim (Al) Xtt (A2) 

i>K mn&mzmtiz>h<Dxhz><Dx\ m&jLn*mxhmmi&^&&,m£u*j* 
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h^f—istfiftbtiz. fflz_t£^ mm^;i-±x*r**y-i/ffim (ad (a 
2) ti, ^ti^timmm^mmmm^m-r^mmm^ U 2) xra U 2') & 
^1-5 ox\ p e b iLmc&^xMmwmM&mMWMmmm-t zmm\z.m v ^ 

7 o~9 otgg^ts d tissft*WefcSo 
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31 

0 o cnm<Dummmx\ ret? ui/^f $ ^v^t% 3 0 ~ 9 0 

tut, #Lm&mjtewgt(om£ t tri±, * b h^*— tmes 

20 

l < f«7.Mc j: 0 1 0 ~ 6 0 #r B m^-r§ riria^ m^-is* 

25 -eLT, ^co^ % %hfhtz. b^* — V (I) <Sr^*^*-:x£ LT, 

(I I) Sr^fifei-S 0 
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32 

m&%^-r k i> frbm&£tiZ>ffi!&MtiLk&^t*i><D& 

(D^y^-fabmmznzm&mzk&^i-z&m&ft&^tsh^&^xhx 

15 L<fflv^b;ft,5 0 

*u< % ma*. pHHiwefe5i:^5tob7^ y^fi-a-toa**^ 
* b v \ $ b r ^ y t , r ? y /^fi4#^07j^tt*° y 

20 — ^©^m-e-fr^-r* - k&^ Mmxmmz* v Y^—-y<om^tim 

Loo, * h i/^* h^^ 0 ^->'i^-rX^^J;<^/J^^^^:5^:i:^-c^^i : v^5 
^fn y K^*#*LV\ 

h^g^tt^i-^^y-^-^ ltt^ y/v^^tP7jc^jj<y^-z)s^Lv\ 

ftfl^J^d, 3-5 0fCfi%^<£*^£LTj8V>5<a;W£L< % 5~ 

2 owM%m^(D^mmk L-cj8i^©#4frte:#* lv\, ai&as 3 MA%^mx 
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33 

x*(D5imvk'(*is^*,^j? ( R i E ) gfiaoTAisai«t5» 

b> ^VvyafiaoTA 1 • CuEj»*fcttCuBa»Sr^-r<5^«fefc«Pff 

^^>>»^£>V>T, bfT*-/P£Ej»i*£v^ 2tl©Sx y ^y^^ 
^£-#■-5 h (D&'tzl T/V^r^r i/isfet 5 0 

— /^«r3telc^-f * tf r 7 r h o 2 WRo#i5fe^#fc-^5 10^5^ 
2 0 2~2 0 5^— 

£«0>-bfc#-Jfra*6»*, xy^7hy/<-l, ^OimifiM^M^ 
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34 

*ii-t-5^T*-/v£7&fr*-5 0 -toft, £ bi^b^HMBSl^^w^ hffiSfc 
20 r<b^0*UV\ 

— > ( i ) (ii) Wt5^tf5 :i£^-e£<5 0 
MmmMnmnui?* f^^-yMli, $ b^JMfctfJ&cd:, TI2 (1) ~ (5) 
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35 

Km-fbtitc&mm<Dmim±m(7>±fc^ t^^ji £^*&u *<o±\^ 

(2) mjiBu-^ hmmm^^ntft^noum, o> t&iEa^w 
5 myt&ft^tz.uitxhmmmz.ttvx, m%mm (peb) (4) 

^Mlii/^h/^-y (i) (5) #btifci^^b^^ 

i»«ijftc:ixv^ (id £?M-r5xmo 

io T^ajf^j^ ymmm, m$imm%, mytmtom, mn^ 

coipicLti/^h/^-v (i) ti-i?* b/<#— ^ (id i>mm& 

20 V^/K ^7/P5^!>A (AI,O s ) ^5^0 1«^-L^W £>*L5 0 
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15 

t^it-nm, mm&m^ itd - hsmasn-irf x.fc 5 o o m 1 hop? 

7X=tfc, fimikm-r h V *?M>8 4. Og (l. Omol) £ 7 Jc4 0 Om 1 

g (0. 20mol) N ?^^/i^M; ^aov'7>'2 1. lg (0. 1 0 m o 1 ) 
25 RW^/U^— <tAs 10 0ml ©I-^^l: 2 Rtffi-eMT ^btl Bt^S^ 

O "fe , # £> tbfe*D7K^?^J5fe#)— 7kmfc% V J*(D 1 0 0 . 2g^D 
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ftbtllt&S&ftAj. 50g^l50ml (DT± h — h ]) /H£$S$fL % 
r^^M/^f-;l/$/y/V3-K8 0g (0. 4 0mol) &*P;t. 1^2 4 
B#ft8a>§3ii?fctf>*> % tK5 Om 1 %M*L, 2^51^T-e/5^*i?TR 

n — ^ri^^-CW^fc U^ffi*P^M-r^ - t X\ p - t Ko =¥v~<>---M->ylH? 

ft^tx §fejlfc*l^A 2 4 0 g*ff7t h*n77V (THF) 20 0 

m 1 tc»#U it^^mttM^i Up- h jv=c isxjis* l . 0 
g t s ^7-/l'l?—A'=.—TA'& 5 . 0 g miJQ U 2 3 tO^ftT? 3 B^^m^SJ^ 
S/&^£tJ<4^^#U&;5^&£\ #1^— *r#fW£i2\ TIE 
*(VI) ■V&£frZ>i'/ttx*st*'9->mW$ (XI) £4 0 g#fc 0 1 : 

m : n = 5 0 *:JU% : 2 0 : 3 0 ^/V%X*&> <0 ft^^I^itt 7 5 0 0 

CH3 

I 

OH OCHOCH2 CH3 



9 

-*Si0 3 /2V -(Si0 3 / 2 ^ -(Si0 3/2 ^ 



CH2 CH2 



(VI) 



±|B^^J 1 \Z.-H6\-y^^=f-;V\f = .;^~^;V\ZiX^_X^- t e r t -ZfJ-JU- 

^U»LT, TIS^^ (VII) X*m£tlZ>i/JU1zx*ryt*y-^ 
Mm (X2) Sr40 g#7c e ^.^(D l : m : n = 5 0 ^JV% • 2 0^;V% : 3 0 
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38 



t> % »*TO^f-*tt 7 5 0 0 TfcSo 



OH 



O 
II 

o-c 



o 



C- CH3 



CHs 





CHa 



9 



CH2 



CH2 

"(SiOg/zT^ 



-(SiOa/zV 



4Si0 3/2 ^ 



• • -(VII) 



(ItM 1 ) 

huIB^M 1 -C*#7b^/Hr ^ dr^-^f-^|g (XI) 10 0 SCfigBSr 9 5 0f 

xri>*o. 2 5fe*§is<£> hv ;—/isT^^$:imx.x, 7$i?mu*j* vm$m 
&mm\^tc (s i^mi 6. 2 0%) o 

>mn±^ T&nmmtnt ur, tblc-ioo oogofc 

5(|TU 9 0^9 0#M-<— ^&IU ^Mi-Si <tfc<t iI15 0nmO 

ol^\ BtTlBJi^BWv?^ hStCjtfrU KrFi3tHtNSR-S2 0 3B (~ 
3>ttS;NA (NQf) =0. 68, a = 0. 75) tcj; •? % KrFx^v 
if— (2 4 8 nm) ^-7h-yi (8ifl4&6% % v^^/q77 4 0 
nm) O-^^^^^— V^bT^^^mMLfCo 

^LT, lOOt, 9 0fFM#TPEBMU £ £>Kl 2 3°CtCT 2 . 3 
8Ki%f f7^f ^7^=5? W kb*W KzMg$£"C6 0#ffi^*n. 
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It5wttJ;9, Pil60nmO3^^F*^ (CH) — ^ (I) 

:ocH/^-y (i) i^u i«<£RiE£|@ 0fc)&&*bi£*iS!) *m 
(ID SrTMLfc 

WfetLfcCH^-^ ((I) <b (I I) <DmmW, MlCH/^-y^^ 

5) ©xy ^77^7 t|g^»l:^I^M (SEM) lZ£<9 
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